This paper examines the world's two oldest and largest national shark control programs, those of South Africa and Australia. Officials from these two countries have spent more than a century trying to dictate the movement and behaviour of sharks to improve bather safety. To this end, people have deployed technologies ranging from barriers, to nets, to drum lines and even to electrical fields and depth charges. This essay treats these programs as prime examples of the enduring, perhaps inescapable, tensions between mobile nature and the real and imagined boundaries with which we seek to control and administer it. This topic reveals important new dimensions to trans-boundary environmental history. First, this story highlights the need for environmental histories that consider vast (even transoceanic) scales, while simultaneously maintaining attention to local contexts. Second, bather safety programs provide a useful case study for exploring how efforts to control nature have historically intersected with attempts to discipline and regulate humans. Third, this history demonstrates how changing perceptions of nature and predators have forced policymakers to alter the placement and enforcement of barriers that structure interactions between the human and non-human worlds.
In early 2014, Western Australia's state government incurred the wrath of shark advocates and marine conservationists around the world by implementing a controversial shark cull intended to reduce the probability of attacks at local beaches. State Premier Colin Barnett instigated the policy in the wake of an unusual surge in fatal shark encounters. These had claimed the lives of seven people in Western Australian waters between August 2010 and November 2013. Under the new program, fisheries agents suspended baited hooks from floating barrels, or 'drums', anchored off popular bathing sites. Inspectors visited the 'drum lines' regularly, killing any captured bull, tiger or white (often called 'great white') shark measuring more than 3 m in length, and releasing the others-although critics contended that most of the freed sharks likely perished anyway. 2 The trial run lasted from January through April, and involved the capture of 170 sharks, with 50 of the largest facing destruction. 3 The Western Australian government hoped to continue this policy for three years. But in the wake of international condemnation, and mass protests within Australia, the state's Environmental Protection Agency terminated the initiative. 4 This cull was unusual for the opposition it sparked. Yet in other respects, this program simply marked a continuation of a long history of policymakers trying to find ways to mark off some waters as shark-free zones where humans could recreate free from fear of looming dorsal fins. This paper examines the world's two oldest and largest national shark control programs, those of South Africa and Australia. Officials from these two countries have spent more than a century trying to dictate the movement and behaviour of sharks. To this end, people have deployed technologies ranging from barriers, to nets, to drum lines and even to electrical fields and depth charges. Numerous approaches and methods inform my analysis. But I frame this discussion around the enduring, perhaps inescapable, tensions between mobile nature and the real and imagined boundaries with which we seek to control and administer it.
Because environmental historians study subjects-such as plants, animals, rivers or pollutants-that rarely heed political borders or property boundaries, we have been quick to embrace the idea of trans-boundary or transnational history. In multiple studies, we have explored the ways that mobile nature transcends the artificial lines with which we seek to, in the words of James Scott, make the world 'legible'. 5 In so doing, scholars such as Samuel Truett, Kurkpatrick Dorsey, Joseph E. Taylor III, Mark Fiege, Lissa Wadewitz and Mary E. Mendoza have vastly expanded our understanding of intertwined human and natural histories. Their research reveals a world far more fluid and interconnected than conventional state-centred narratives can convey. 6 The history of shark management connects to many of the key themes from earlier works of trans-boundary and transnational environmental history, but also introduces new issues and complications. Sharks are a prime example of mobile nature that crosses political and economic boundaries. Like most coastal countries, Australia and South Africa lay claim to territorial waters extending approximately 22 km offshore. They also possess Exclusive Economic Zones that range roughly 370 km from their coasts. Yet many species of sharks engage in migrations that far outstrip these territorial limits. Indeed, researchers recently tagged and tracked a white shark that made a nearly 20,000 km round-trip migration between Australia and South Africa. 7 Interestingly, then, while these two nations have exchanged strategies for managing sharks for decades, they have only just realised that they have sometimes been dealing with the same fish. Shark mobility complicates national bather-safety policies that now demonstrably affect other such programs-as well as shark tourism and fishing industries-in international waters and those of distant countries. 8 To this point, the history of shark control appears to fit neatly within the existing literature on mobile nature. But this topic also reveals new dimensions to transboundary environmental history, which structure the central theses of this paper. First, much of the existing literature on mobile nature addresses contiguous nations, land parcels or seas. The interconnected histories of shark management in Australia and South Africa present this theme on a much vaster geographic scale. This story highlights the need for environmental histories that transcend the Pacific and Indian Ocean worlds, while simultaneously maintaining attention to 6 Samuel Truett, 'Neighbors by Nature: Rethinking Region, Nation, and Environmental History in the U.S. 10 But whereas their research centres on efforts to conserve marine life, this paper describes an international conversation about how best to obstruct and eradicate nature. Second, most of the literature on trans-boundary environmental history has engaged with demarcations primarily intended to assert governance over, or claims of ownership against, people. Conversely, bather-safety programs generally emphasise the direct control of nature. They therefore provide a unique case study for exploring how efforts to control nature have historically intersected with attempts to discipline and regulate humans-a theme Mendoza has tackled from the opposite direction with her environmental history of the US-Mexico border. Third, with the possible exception of wolves, likely no group of animals has undergone a more radical shift in public sentiment across the course of the twentieth century than sharks. Once almost universally reviled as mindless killing machines, sharks now frequently elicit awe and admiration for their remarkable physical attributes and integral role in marine ecosystems. The history of shark management in Australia and South Africa thus demonstrates how changing perceptions of nature and the role of predators have forced policymakers to alter the placement and enforcement of barriers that structure interactions between the human and non-human worlds.
Although lying approximately 8,000 km apart, the coasts of South Africa and temperate Australia share similar mean annual sea surface temperatures.
11 Their waters are thus home to many of the same marine organisms. These include species, like the southern bluefin tuna (Thunnus maccoyii), that the human inhabitants of both nations have celebrated as sources of food and livelihood. But these waters also share animals that have historically ranked among the most feared and loathed species on the planet-large sharks that occasionally kill people. Australian and South African waters are home to significant populations of the white shark (Carcharodon carcharias), the species that has likely contributed the most to fatal attacks on humans worldwide. Other large shark species that intermittently attack people, including the bronze whaler (Carcharhinus brachyurus), bull shark (Carcharhinus leucas), dusky shark (Carcharhinus obscurus) and tiger shark (Galeocerdo cuvier), also roam both these coasts. The precise causes of unprovoked shark attacks remain subject to debate, but experts believe that most cases result from these giant fish mistaking people for natural prey. As other scholars have noted, in the vast majority of occasions when sharks encounter humans, the fish choose not to attack. Annual fatal shark encounters generally measure in single digits globally, and are statistically insignificant relative to deaths resulting from, for instance, automobile accidents or skin cancer. 13 But fatalities from shark attacks receive disproportionate attention from the media and the public alike. These episodes can therefore substantially reduce beach visitation, damage tourism industries and erode public confidence in political leaders. For these reasons, policymakers in Australia and South Africa have long sought out means of reducing the likelihood of human-shark encounters in the waters under their jurisdiction. 14 One of the world's earliest major attempts at shark management emerged in 1907 at the seaside town of Durban on South Africa's east coast. 15 That year, city planners commissioned the construction of an imposing shark-proof barrier. In Durban, as elsewhere, human efforts to control the distribution and concentration of sharks arose in conjunction with the development of culturally specific understandings of beaches and their adjacent waters as places of relaxation and recreation. In the cases in Australia and South Africa, the model of the English seaside resort most powerfully shaped early European settlers' understandings of the beach. We can trace the antecedents of this ideal to mid-eighteenth-century England. At that time, the aristocracy began visiting the coast to benefit from the alleged salutary effect of swimming in and imbibing salt water. By the mid-nineteenth century, with advances in transportation infrastructure, middle-and working-class families were able to join in the holidaymaking. These new vacationers brought their own tastes, and within a few decades beaches came to be associated as much with entertainment as with convalescence. The aristocratic practice of nude bathing gave way to the conservative bathing attire favoured by the middle class. Meanwhile, 'mixed bathing' (females and males swimming together) yielded to gender-segregated swimming spaces. Emerging as the quintessential English beach town, East Sussex's Brighton became a favourite day trip for Londoners from all walks of life. 16 Durban fell under British control in 1845 with the establishment of the colony of Natal. Recognising the region's abundant beaches and sunny weather, the city's English community soon set about re-creating the seaside resorts of their home country. They initially preferred to bathe in the confines of the harbour. But with immigrants boosting Durban's population in the late nineteenth century, city planners looked to the unsheltered Indian Ocean beaches to the east of town as potential sites of healthful recreation for fatigued urbanites. With the support of Natal's colonial legislature, the municipality invested heavily in infrastructure improvements. It dubbed the new development 'Ocean Beach'. By the early twentieth century, Durban was South Africa's most celebrated seaside destination.
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Reflecting their desire to re-create a British beach town, promoters described the city as 'the Brighton of South Africa'. 18 Not surprisingly, such advertising primarily appealed to individuals of British descent. They made up the majority of tourists to the South African coast throughout the early twentieth century.
19
Durban lay thousands of kilometres from England, however, and elements of South Africa's natural and human geography imperilled the city council's dreams of faithfully reproducing the English seaside. In particular, Durban's waters were home to bull, tiger and white sharks that occasionally attacked humans. And its streets and dwellings contained people of colour whom white South Africans believed had no business in their bathing facilities. Durban's planners responded by constructing a fenced-in enclosure that excluded perceived natural and human threats alike. Indeed, this structure was Ocean Beach's most ambitious piece of architecture, and the centrepiece of the council's seaside improvements.
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The Durban enclosure measured approximately 200 m in diameter, with a fence of steel piles and grids extending out into the ocean in a half-circle. 21 In a striking feat of engineering, the city planners fenced off a large portion of the sea from 16 sharks. Some contemporary observers considered this undertaking well worthwhile. 'The sharks round about the spot are so very numerous', wrote one commentator in 1914, 'that it was found necessary to erect a huge fence for the protection of bathers'. 22 Fear of sharks among people of European descent in the territory that became South Africa had deep historical roots. In 1852, HMS Birkenhead had famously sunk off Danger Point, 140 km from Capetown. Great white sharks allegedly killed so many of the British 'Tommys' (soldiers) trying to escape the vessel that the fish came to be called 'Tommy Haai' or 'Tommy Sharks' on the Cape south coast.
23 Speaking more broadly, the psychological appeal of this and other shark barriers may have owed to the fact that beaches were inherently liminal spaces, existing at the edges of the terrestrial and marine worlds. The sense of unease that many people experienced upon entering an alien aquatic environment helps explain why the public perceived shark attacks with such dread. In the form of its steel grids, the Durban enclosure brought order to a chaotic space. This structure remained a local landmark for around 20 years, before the crowds outgrew it, and wave action and corrosion necessitated its demolition.
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Although a seemingly excessive response to the threat posed by shark attacks, this impenetrable barrier posed little harm to shark populations. By contrast, other local animal species that Durban's European inhabitants deemed unacceptably dangerous, including lions, leopards and crocodiles, found themselves hunted to local extinction by the 1860s. 25 The more favourable outcome for sharks in this instance was hardly owed to positive perceptions of these fish. Indeed, many Europeans in this and other colonial settings applauded shark hunting, both for its alleged benefits to fisheries and human safety, and for the sport it offered, which was likened to big game hunting. 26 In 1925, a fisherman requested government subsidies for a South African shark fishery that would have the dual benefit of destroying supposedly dangerous creatures and providing marketable hides. The Department of Cape Fisheries declined the request, not because of environmental concerns, but due to a lack of funds. Indeed, they offered to assist the aspiring shark hunter by sharing information concerning stock locations. 27 As we shall see, once policymakers identified cost-effective strategies for thinning shark numbers, they enthusiastically implemented them. Planners took steps to mitigate the environmental impacts of these methods only once perceptions of sharks became more favourable in the last quarter of the twentieth century.
Not all people could enjoy Ocean Beach's shark-free waters, however. White South Africans were adamant that people of colour not despoil this new Brighton. As historical photographs of the enclosure reveal, it included a barrier on land at least as formidable as that facing the sea (see Figure 1 ). Although we tend to associate racial segregation in South Africa with the apartheid regime that emerged in 1948, these policies actually have a deeper history. By the time of Ocean Beach's development in the early twentieth century, the European populations of South Africa had already implemented various forms of racial segregation. With the establishment of the Union of South Africa in 1910, legislators moved to formalise and standardise segregation policies: first in rural areas, with the Natives Land Act of 1913, and then in urban spaces, with the Natives (Urban Areas) Act of 1923.
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Beaches were sites of especially rigid segregation. South Africa's white colonial elites considered beach lounging and other acts of leisure to be marks of refinement, which demonstrated their superiority over non-whites. Conversely, if people of colour relaxed in this way, they supposedly exacerbated their inherent laziness. 29 Hence, at Ocean Beach, and other white-patronised city beaches, non-whites could only enter when labouring for a white overseer. Durban's black population did eventually convince legislators to create a swimming space for them in 1929. But it was a segregated beach at a site with especially strong wave action, and it lacked basic facilities, adequate lifesaving and protection from sharks. Besides acting on notions of civilised leisure, white South Africans also opposed non-white bathing at their beaches because of the exposure that accompanied it, even given the conservative swimming attire favoured in the early twentieth century. This would have been especially true at Ocean Beach, which permitted the contentious practice of 'mixed bathing'. As many scholars have argued, the body is a particularly potent site for the exertion of power and control.
31 At beaches, power over the body included not only dictating what spaces an individual could enter, and in what attire, but also controlling which bodies were visible to whom. For South Africa's white men, the maintenance of power required preventing white women from viewing non-white males, or worse still, non-white men from seeing white women's bodies. Scholars have demonstrated that in South Africa, as elsewhere, white racism emerged in part over male fears of sex between white women and non-white men. 32 Hinting that these psychosexual concerns shaped the pursuit of beach segregation, in 1933 magistrates sentenced an African youth with no prior convictions to six weeks in prison, with intermittent bouts of solitary confinement and limited rations. His sole crime was being 'insufficiently clothed' at a beach. Bearing in mind this fixation with defending white female virtue, the claim of the Durban's city engineers that they constructed the Ocean Beach enclosure 'to ensure that there was safe bathing and as protection from shark attack' takes on potentially new meanings. 34 Durban's famous shark fence may have arisen from genuine-if seemingly excessive-fears of attacks. But this attempt to impose a barrier against mobile nature also reflected and reinforced South African racial apprehensions. It is likely no coincidence that the first major attempt to fence off a protected bathing spot from wild and supposedly dangerous nature emerged in a country with a long history of trying to enclose safe white spaces from supposedly wild and dangerous black people. Indeed, by constructing a fence that marked off civilised territory from dangerous marine organisms and unaccompanied Africans, Durban's planners further entrenched the notion that black people were inherently primitive and savage, better suited to the unruly waves and shark-infested waters of their own segregated beach. 35 Owing to their similar beaches and marine environments, and perhaps to a shared determination to bring order to a supposedly untamed land, Australian observers expressed admiration for the Durban enclosure. 36 Australian travellers returning from Europe sometimes stopped at Durban, depending on the route they took. Following the completion of the barrier and other improvements, visitors came to perceive a trip to Ocean Beach as a requisite excursion. 37 In 1914, one such Australian tourist recorded his impressions in a newspaper. He was struck by the parallels between Durban's waters and those of temperate Australia. 'The beach is precisely the same as our beaches in formation and colour', he noted. Unlike in Australia, though, Durbanites could proceed in perfect safety from sharks due to their enclosure. The writer concluded, 'Some of our seaside councils might … learn a lot … from a visit to this South African port'. 38 Even at this early date, Australians 40 Fit and ever vigilant-especially for signs of marauding sharks-lifesavers seemed to epitomise the beach's wholesome qualities. 41 Unlike their South African counterparts, white Australians rarely had to compete with people of colour for access to these healthful shores. The combined assaults of disease, malnutrition and settler violence had devastated (but certainly not eliminated) the continent's Australian Aboriginal population. Then, beginning in 1901, the nation's 'White Australia' policy largely restricted immigration to individuals of European and especially British descent. Nonetheless, scholars have noted that, from the early twentieth century onward, Australia's iconic beach culture became closely connected to the nation's construction of whiteness.
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Lifesavers may have provided a sense of safety, but as in South Africa, Australian officials also initially responded to the perceived threat of shark attacks by attempting to fully fence off popular bathing sites. 43 The town of Bunbury, Western Australia, toyed with the idea as early as 1900. Proponents claimed that a large enclosure would allow the municipality to surpass rival beach towns. 44 In the 1910s, boosters for Newcastle, New South Wales, made similar arguments in favour of a shark-proof fence. 45 Well-meaning planners oversaw the construction of a shark barrier at Sirius Beach, near Sydney. But detractors noted that the design offered no protection to those who desired to bathe at low tide, when receding waters left the entire structure high and dry on the beach. 46 Seeing an opportunity to enrich themselves while protecting the public, Australian amateur inventors filed dozens of patents for shark barriers in the 1920s and 1930s. 47 After discussing the issue for several years, in 1929 officials commissioned the construction of Australia's best-known shark-proof fence at Coogee Beach in the Sydney suburb of Randwick, which lies on the Pacific Ocean. From a pool of 300 submitted schemes, the city council chose a design involving a steel net that operators could raise or lower with a hoist, depending on weather conditions. When deployed, the barrier enclosed an approximately 200 m stretch of beach.
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A columnist for the Sydney Morning Herald deemed the fence a prudent investment, noting an increase in business at local hotels and other tourism-related enterprises.
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Other Sydney suburbs followed suit with shark fences of their own, though not on the scale of Coogee.
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In assessing whether to construct shark-proof enclosures at local beaches, Australian commentators often looked to Durban's example. In 1922, months before planners began discussing the possibility of a fence at Coogee, a writer for the Sydney Sportsman observed that 'At Durban it is possible to swim … in safety and see on the other side of the netting, the sharks swimming to and fro, waiting vainly for their prey'. The author ended with a challenge to the local authorities: 'They have effectively beaten the sharks at Durban-can we not beat them here?' 51 In 1928, a year before the construction of Coogee's barrier, another Sydney suburb, BrightonLe-Sands, constructed a smaller enclosure 'on a plan of the bath at Durban'.
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In 1930, an author for the Sydney Sportsman complained of a hole in the Coogee fence, and deemed it 'strange' that 'this supposedly go-ahead city' could not properly protect its beach, while 'the comparatively backward city of Durban … had a sharkproof enclosure [that] served its purpose admirably'. 53 Reflecting the insecurities of a nation that only achieved statehood in 1901, the writer considered sharkproof enclosures important symbols of progress and civilisation. But his allusion to Durban also spoke to a long-standing exchange between Australians and South Africans concerning how best to cope with potentially dangerous sharks. 54 As in South Africa, Australian attempts to control nature intersected with efforts to administer people. Taking pride in their British heritage, many early-twentiethcentury Australians insisted on implementing middle-class Victorian morality at the seaside. Besides banning immodest swimwear, Australian municipalities also strove to prevent the practice of mixed bathing. As policymakers contemplated using fencing to block the entrance of sharks to popular swimming spots, they debated the impacts these structures would have on human behaviour. 55 From an early date, Australian conversations over whether to construct shark-proof barriers, and in what form, became entangled with discussions of social propriety. Some commentators fretted that, by creating a single safe bathing zone, shark barriers would encourage mixed-gender bathing. In 1908, the council for the Melbourne suburb of St Kilda rejected a proposed shark-proof fence, for fear it would encourage men and women to swim together. 56 A year later, referring to a different beach, a columnist advocated a barrier, precisely because the same fencing could be used to divide the enclosure into separate female and male zones, thereby eliminating the 'unseemly proceedings of mixed bathing'. 57 In early twentieth-century Australia, discussions of shark management melded with attempts to impose morality by creating gendered spaces, a process reflected in contemporaneous efforts to restrict women to the domestic sphere. 58 As other scholars have noted, Australia's history as a penal settlement instilled in many of its elites a particular aversion to social disorder. We can see this reflected in discussions of shark barriers, with commentators often explicitly connecting the exclusion of natural threats to the elimination of human ones. Although St Kilda's council rejected the proposed barrier in 1908, a local pundit did note that 'some safeguard to bathers against sharks seems to be really needed … especially landsharks, who … have been depredating among the watches and chains of bathers'. 59 In 1930 similar allusions to criminal 'land-sharks' emerged in debates over whether Brisbane's city planners should construct an enclosure at a nearby beach.
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Numerous commentators also directly compared the disorderly fraternisation of mixed bathing to the perilous mingling of humans and sharks in the water. In 1912, a columnist stated: 'I am not in favour of mixed bathing at any price, because I think things are mixed quite enough in this world-in fact, too much for my liking.' She compared this transgression to sharks moving onto dry land. 61 Seven years later, another observer exclaimed that '[t]he very much mixed bathing in these seaside waters were too much mixed for my liking', with 'Alligators, sharks, stingrays, devilfish, [and] sea-snakes' joining the human swimmers. 62 In 1934, an onlooker made a similar comparison, noting of a recent visit to the beach that in addition to the women present, 'two playful sharks provided very mixed bathing'. 63 Given that 'mixed bathing' was accepted practice by this time, this final commentator may have intended to poke fun at an outdated moral code. Yet, at least in the first two instances, desires for an ordered social and natural landscape merged in debates over shark management.
Shark-proof barriers took far less of a toll on shark populations than would later meshing and baited-hook programs. But as in South Africa, this outcome owed more to technological and financial limitations than environmental concerns. When sharks did inadvertently enter the fenced-in enclosures and become trapped, locals quickly killed them, even if the crowd identified the offending fish as a harmless species. 64 We can probably better ascertain the prevailing attitude among early-twentieth-century Australians towards predators by considering the case of the thylacine, or 'Tasmanian tiger'. A unique species with a head like a wolf, a striped body and a marsupial pouch, the thylacine found itself hunted to extinction in the 1930s, with government officials providing bounties to encourage the slaughter. Australian legislators offered similar bounties for dingos, pelicans, eagles and any other predator deemed to pose a risk to commercially valuable livestock or fisheries. 65 As some prescient observers had forewarned, Australians could never hope to enclose every popular swimming spot on a continent. 66 This was partly a consequence of scale, but it also reflected the agency of the ocean, the raging waves and powerful currents of which quickly made scrap metal of most fences. Shark attacks thus remained a real, if statistically improbable, possibility for swimmers. New South Wales endured 13 attacks, seven of which were fatal, between 1918 and 1929. In response, the state government established a Shark Menace Committee to weigh potential options. The committee reported that, for most beaches, shark-proof fences were not a viable long-term option, because wave action would destroy them. This left the possibility of humans avoiding waters where sharks were likely to be present-which the committee recommended, but feared would be unpopular-or finding a way to eliminate or substantially reduce shark populations. After ruling out bombs and electrical repellents, the group determined that 'regular and systematic netting affords a cheap and effective way of greatly minimizing the shark peril'. Decreasing shark numbers would make it less likely for humans to encounter them, the committee reasoned. Moreover, the surviving sharks would have proportionately more natural prey available to them, reducing their motivation to consume people.
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These recommendations do not appear to have led to policy changes. But after four more attacks claimed two human lives in New South Wales's waters in the early 1930s, the Surf Life Saving Association convinced the state government to commission a second Shark Menace Advisory Committee in 1934. As with its predecessor, the group stressed that enclosures were impractical. Coogee represented a rare exception due to its unique geography. The committee thus confirmed the findings of the earlier body by stressing the importance of safe bathing practices, while also recommending a systematic meshing program. The group opted for meshing after hearing testimony from pioneer commercial shark fishermen. In an omen of future developments in global shark fisheries, they had observed that shark numbers rapidly diminished in the face of sustained harvests. In 1937 the New South Wales Shark Meshing Program commenced with the installation of a series of anchored gill nets off Sydney's beaches from Palm Beach to Cronulla. Policymakers hoped to reduce shark populations, rather than create a complete barrier. Thus, operators left openings between nets, removed them each day before redeploying them at night and cycled locations, leaving each beach unprotected for a few nights per month. In their first 17 months of operation, the nets snared 1,500 sharks. Suggesting a population decrease, the program caught 473 sharks over the following two-year period. With the exception of a brief hiatus during the Second World War, the meshing program at Sydney beaches has continued through to the present. In 1949 New South Wales expanded the program to Wollongong and Newcastle. In 1962 Queensland followed suit with a meshing and drum-line program that eventually provided some form of protection to all surf club-patrolled beaches along 2,400 km of coastline. A drastic reduction in attack rates ensued. New South Wales's Pacific Ocean innovation had found its way to Durban's Indian Ocean waters. Yet 14 years passed before this transfer took place. This delay reveals that connections between Australia's and South Africa's shark management programs waxed and waned depending on natural variability (especially surrounding attack rates) and how outward-looking the relevant institutional bodies were at any given time. Neighbouring beaches that lacked Durban's new defences, though, remained vulnerable. During the summer of 1957-58, the nation's east coast endured an unusual escalation in attacks, five of which proved fatal. Dubbed 'Black December', for the month during which the attacks commenced, this string of encounters panicked would-be bathers. This produced severe economic hardship for the region's tourism-dependent beach towns. 71 Rather than assuaging these fears, prominent South African marine researchers within the National Physical Research Laboratory of the Council for Scientific and Industrial Research (NPRL) fanned the hysteria. They suggested that only heavy investment in their projects could solve the crisis. A genuine desire to increase public safety no doubt motivated this scientific community. But the contrast between their research publications-which downplayed the risk of attacks-and a sensationalist pamphlet requesting donations from the public-which warned of the 'grave danger of shark attacks'-suggested financial incentives were also at play. 72 Over the next few years, officials explored a number of strategies to improve bather safety. In 1958, NPRL researchers began experimenting with electrical repellents, but they proved impractical. Beach communities also erected a variety of physical barriers, but none were able to withstand the powerful surf. 73 South Africa's Governor General, Charles Robberts Swart, commissioned a destroyer to explode depth charges up and down the Natal coast, before accepting the absurdity of this strategy. 74 An amputee shark attack survivor named John E. Hughes repeatedly requested government sponsorship for a long-distance walk to raise funds to eliminate the shark 'menace'. Despite his assurance that he only required 'a car to take me to Maritzburg and follow me to Durban, carrying my spare leg, food and water and to afford me protection from dogs, snakes, monkeys, hoboes, and stray natives', the Governor General's office seemed reluctant to associate themselves with him. 75 As news spread of Durban's success, though, the meshing strategy imported from Australia became the preferred method. Multiple municipalities had adopted similar programs by the early 1960s. In 1964, Natal's government formed the Natal Anti-Shark Measures Board (NASMB) to oversee bather-safety programs in the province. Initially, the board coordinated net deployments conducted by municipal workers or private contractors. But between 1974 and 1982, the organisation gradually assumed direct control over all operations.
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The NASMB attempted to order the natural world to minimise the possibility of human-shark encounters. In contrast to the earlier enclosure at Durban, which fully fenced off a portion of the sea, this meshing system-like its Australian counterpartoperated by reducing shark numbers in popular bathing areas. Operators deployed nets parallel to shore at a depth of 10 to 14 m, and a distance from land of 300 to 500 m. 77 In some instances, the crews also set drum lines adjacent to the nets. Operators inspected the nets and drum lines every few days. Reflecting prevailing perceptions of sharks as dangerous to humans and destructive to commercial fish stocks, crews initially killed all captured large sharks. The board also experimented with a complementary long-line fishery, before concluding that it removed too few sharks to justify its costs. These strategies allowed Natal's bather-safety programs to destroy 1,404 sharks in 1965. 78 By 1970, that number had dropped to 744 and, the following year, the NASMB confidently announced that shark populations in the region were in a state of 'continued decline'. At this point, few researchers saw this decrease as a cause for concern. 79 The NASMB sought to control more than just sharks, for in apartheid South Africa such a program also required the channelling of human beings into spaces and roles that officials deemed appropriate. In its promotional materials, the board boasted not only of managing shark populations, but also of disciplining black crews. A 1984 publication celebrating the NASMB's first 20 years included a photograph depicting African men performing synchronised exercises at the behest of a white officer. The accompanying caption read: 'Discipline has always been the foundation of the Board's efficiency' (see Figure 2) . 80 For the NASMB, the effective control of shark populations was inseparable from the careful administration of black crew members. In 1970, the board constructed a headquarters in Durban, complete with its own segregated 'black crew compound'. 81 Each black crew followed the commands of white Shark Control Officers, and the NASMB offered annual prizes to the most well-ordered team.
82 Natal stubbornly refused to relinquish control over its marine fisheries to the national state, and so these programs partly reflected resilient provincial traditions of colonial science and native administration. But these procedures also fitted well with the prevailing apartheid national regime, which commenced in 1948, and included brutal political repression of black people and systematic segregation, including of public spaces. 83 Since the collapse of Apartheid in 1994, the Board has adopted far more progressive labour practices. Besides instilling discipline in black crews, the NASMB could claim to be bringing greater safety to an activity that exploded in popularity among Australians and South Africans beginning in the 1960s: surfing. Pacific Islanders invented surfing and helped popularise the sport through the influence of iconic pioneers. These included Vanuatu's Tommy Tanna (who primarily bodysurfed) and Hawaii's Duke Kahanamoku (who actually rode a board) in the late nineteenth and early twentieth centuries, respectively. 84 But modern surf culture emerged in California in the 1950s. There, a group of beachgoers took advantage of post-war affluence and leisure time-along with new, lighter board designs-to develop a style of riding that combined skill and self-expression. Through the influence of Hollywood films, popular surf magazines and globetrotting American surfers, this culture rapidly diffused to Australia and South Africa. 85 Surfers are notoriously territorial, and their efforts to defend their claims to the best waves inevitably brought them into conflict with other beach users. In Australia in the 1960s, this often led to clashes between conservative surf lifesavers and bohemian surfers. 86 In South Africa, where the dominant culture claimed surfing as a 'white' sport, it led to increasing efforts at beach apartheid. This occurred through official and unofficial means. In 1960, in an effort to uphold the segregation of bathers and surfers, South Africa's legislators amended the 1953 Reservation of Separate Amenities Act. They clarified that, in the wording of the legislation, 'land' actually extended 4.8 km out to sea. 87 Meanwhile, as white surfers came to understand their sport as an extension of their racial identity, they used physical intimidation to block people of colour from popular surfing spots. The strong association between surfing and whiteness meant that when Durban assumed the title of 'Surf City' in the mid-1960s, it reinforced the racial exclusivity of its main beaches. In a tragic irony, the black crews of the NASMB thus diligently ensured the safety of waters that were often off limits to them. Black South African surfers certainly existed, but they generally had to hone their craft at segregated beaches, which received lesser government expenditures for safety. By the 1980s, though, with many South Africans aggressively demanding an end to apartheid, black surfers such as Ahmed Collier challenged beach segregation laws, even in the face of repeated arrests. In 1989, the government relented and desegregated beaches-five years before the nation's first open elections officially brought apartheid to a close. 88 By the early 1970s, meshing and drum-line programs in Australia and South Africa had produced substantial declines in per capita bather fatalities resulting from shark attacks. In fact, recent research suggests that these programs have reduced the frequency of attacks at protected beaches by approximately 90 per cent. Yet, just as officials in these two nations seemed to have achieved a permanent solution to the 'shark menace', they encountered a new challenge: people were beginning to see sharks in a more favourable light, and were becoming far less comfortable with programs that pursued these majestic creatures' destruction. As a consequence of these changing perceptions of sharks, and of the environment more broadly, policymakers had to rethink the placement and enforcement of boundaries structuring interactions between humans and mobile nature.
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In the last quarter of the twentieth century, the English-speaking world underwent a radical transformation in perceptions of large sharks. This was especially true with regard to the species responsible for the majority of global fatal attacks-the white shark. Once seen as primitive killing machines that devastated commercially valuable fish stocks and maimed or killed bathers at every opportunity, large sharks came to be celebrated as regionally iconic species that demonstrated nature's splendour and the interdependence of all life on the planet. Although many scholars have noted this sea change in attitudes (with some wishing it would proceed further), it has proven difficult to systematically demonstrate. A few years ago, a team of researchers found a solution. Through content analysis of the 53-year run of the popular Australian magazine Sportdiving, they revealed a marked shift in discussions of sharks. Prior to 1975, contributors to the magazine expressed fear or annoyance at the presence of sharks, and recorded their desire to destroy them through spear fishing. By the mid-1980s, though, writers described shark encounters as sources of excitement and wonderment, and emphasised the need to respect these imposing creatures when entering their realm.
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Several factors accounted for this transition. Steven Spielberg's summer blockbuster Jaws appeared in 1975, featuring a gigantic white shark as its villain. This film heightened public fears of sharks. It also likely led to a temporary escalation in informal attempts to eradicate white sharks through sport hunting and other methods. But, as the small community of shark conservationists that existed at the time noted, the film also generated immense popular interest in sharks, and thereby indirectly contributed to an increase in efforts to research and preserve the white shark and other species. More recent film depictions of sharks, such as the Discovery Channel's popular Air Jaws series, depicting breaching great whites in South Africa's False Bay, have had a similarly double-edged impact.
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Shark-related ecotourism also contributed to this shift. Pioneered in the mid1960s by an Australian shark attack survivor named Rodney Fox, shark-cage diving grew in popularity in Australia and South Africa through the last quarter of the twentieth century. Fox and other tour operators pushed for legislators to protect the white shark in particular, which they had come to admire, and that now provided a significant source of tourism revenue for coastal communities. Yet critics have noted that the 'chumming' (baiting with animal parts) carried out by some tour operators may have encouraged sharks to associate humans with food, encouraging attacks and fuelling retaliatory culls. 92 Perhaps most important, beginning in the 1960s and gaining momentum thereafter, environmentalists powerfully shaped public perceptions of nature by making arguments for the ecological interdependence of all organisms, including sharks and other predators. In the late twentieth century, the listing of some large shark species as endangered (Australia listed the great white in 1999) reflected, and likely contributed to, a mounting perception of sharks as vulnerable, rather than threatening. 93 These changing views forced policymakers to alter their bather-protection strategies to minimise unnecessary harm to shark populations. In Natal, where one administrative body came to oversee all shark management activities, the record is particularly clear. In 1975, the NASMB began removing netting during the annual sardine run to prevent excessive numbers of sharks from becoming ensnared. At the time, officials saw this change as a means of minimising damage to the nets, but in ensuing years, the board emphasised the policy's ecological benefits. 94 In a further effort to cultivate a more environmentally friendly image, the Natal Anti-Shark Measures Board dropped 'Anti' from its name in 1985. Initially, the board killed all large sharks found alive, but this policy gradually transformed with the release of species deemed to pose little threat. By 1989 crews were releasing all live sharks, even white sharks and tiger sharks. Natal's netting peaked at a length of 45 km in 1992, but between 1999 and 2005 the board cut this back to 27 km. Today, the Natal Shark Board is one of the world's leading institutes for the scientific study of sharks. Researchers estimate that these combined changes have contributed to a 64 per cent reduction in board-caused shark mortality since the 1980s. 95 Australian and South African shark management still produced diminutions in shark populations, though. Despite efforts to minimise unnecessary loss of life, meshing and drum-line programs still operated on the premise that reducing numbers of sharks near beaches lessened the likelihood of human-shark encounters. This objective necessarily entailed the destruction of numerous sharks. Even in South Africa, which eventually adopted a zero-kill policy, many sharks perished before crews arrived, and others surely failed to survive after being disentangled from gill nets or cut free from drum lines. Ironically, meshing programs provide the best evidence for downward population trends among some large shark species. Having set nets in fixed locations year after year, and compiled careful catch logs, these programs produced useful records of the marine organisms present in select Australian and South African waters from the 1970s-and in some places even earlier-through the present. 96 These logs indicate substantial declines in the catch per unit effort (the number or tonnage of individuals caught for each measure of net or hooks in the water) of several, although not all, of the target species. In New South Wales, between 1950 and 2010, catch rates for white sharks and tiger sharks, as well as some less dangerous species, declined. Moreover, in the case of white and tiger sharks, smaller individuals made up an increasing proportion of the population, a telltale sign of dwindling stocks. 97 Between 1978 and 2003, in the area that became KwaZuluNatal (a South African province created in 1994 by merging the Zulu homeland with Natal province), catch statistics for the bull shark and three other less-dreaded species waned. Unfortunately, these records cannot tell us whether these reductions resulted from bather-safety programs, or from escalating commercial fisheries, which often took a much larger, if less geographically focused, catch. Yet, in at least some cases, such as that of the bull shark in KwaZulu-Natal, researchers think the meshing programs played a primary role. 98 Resulting in part from shark management strategies exchanged between Australian and South African officials, these declining catch records reveal the existence of a transboundary marine environmental history that spanned the Pacific and Indian Ocean worlds. This history involved movements of both ideas and organisms. Beginning in the early 1900s, Australian and South African citizens traded shark management technologies, ranging from comparatively benign fences to meshing and drum-line programs of varying degrees of destructiveness, with major repercussions for large shark populations in both countries' waters. Meanwhile, the sharks themselves also passed in and out of the zones patrolled by each nation, with some sharks even migrating between the two coastal areas. When meshing or drum-line programs destroyed these manifestations of mobile nature, they ensured that these migratory fish would not return to the guarded waters at some future date. The diminishments indicated by meshing program catch records might have appeared to be local. But in reality they would have also extended in some form out into the distant waters through which the eliminated sharks had previously passed. 99 The stock decreases resulting from bather-safety programs mirrored a broader reduction in many shark species globally. Over the last few decades, numerous researchers have warned that world shark populations have fallen under intensifying fishing pressure, and that, without rapid intervention, large numbers of these species will experience catastrophic declines. 100 This escalation has resulted partly from the shark fin industry, which surged with the increasing purchasing power of Chinese consumers, beginning in the 1980s. But this rising fishing pressure is also due to growing demands for cheap protein, often in the developing world, especially in regions where conventional food fisheries have already been depleted. 101 New fishing technologies have also allowed harvesters to target shark species that were formerly inaccessible. Since 1950, annual world shark harvests have tripled to around 800,000 tonnes as a result of these various developments. 102 Responding to warnings from numerous fisheries scientists, the United Nations' Food and Agriculture Organization established an International Plan of Action for the Conservation and Management of Sharks in 1998. Most member nations with large shark fisheries have agreed to participate, but enforcement has proved challenging. Moreover, the biology of sharks makes them difficult to manage and conserve. Ecologists distinguish between 'R-selected' and 'K-selected' species. The former reproduce prolifically and have short life spans, allowing them to rebound rapidly from exploitation under ideal conditions. The latter produce few young and mature slowly, enabling them to thrive in undisturbed conditions, but rendering them poorly adapted to recover from population declines. Many shark species, including all large ones, fall into the latter category. 103 This combination of economic, legislative and biological factors has led numerous scholars to warn that many species of sharks will face dramatic collapses in the next few decades. Fisheries scientists have already reported some instances of local extinctions. 104 Adding to the urgency of the situation, researchers have demonstrated that the removal of apex predators, such as large sharks, from an ecosystem often results in a process dubbed 'trophic cascading'. This involves shifts in population ratios and feeding patterns as the organisms within each level of a food web adjust to new opportunities and perils. For instance, scholars speculate that in some cases the removal of large sharks that consumed small sharks may have resulted in an increase in the latter. In turn, growing populations of small sharks may have competed with and consumed stocks of commercially valuable fish species, causing their numbers to plummet. 105 Although we might not recognise it, the transoceanic history of Australian and South African shark management has likely transformed marine ecosystems in ways that extend far beyond shark populations.
Conclusion
The recent surge in attention to the plight of sharks can create the impression that humans have only begun to affect shark stocks in the last few decades, and it is true that harvests have greatly increased since the 1980s. Yet, as fisheries scientist Daniel Pauly has warned us, we must be careful not to fall prey to 'shifting baseline' syndrome. 106 This misconception occurs when we assume that, prior to an identified change, the environment existed in a pristine or natural state. Such thinking prevents us from recognising that human transformations of the environment often extend much further back in time. In the case of Australia's and South Africa's shark populations, bather-safety programs have been deliberately obliterating these fish since the 1930s in the former country's waters and the 1950s in the latter's.
These significant environmental changes resulted directly from the attempts of policymakers to establish and enforce barriers regulating the flow of mobile nature. The history of shark management in Australia and South Africa provides new insights into this theme. This story reveals that future research on mobile nature may need to adopt broader frames of reference, shifting from discussions of the 'trans-boundary' and 'transnational' to analyses of the 'transoceanic' and 'transcontinental'. Recent work by Gregory Barton and Brett Bennett on global forestry networks similarly demonstrates this requirement. The history of shark management also highlights the manner in which efforts to regulate and discipline nature have historically intersected with desires to administer and control people, with major ramifications for both. Finally, this topic demonstrates how shifting perceptions of particular species, and of the environment more broadly, have forced policymakers to rethink the placement and enforcement of boundaries regulating interactions between people and nature. To understand contemporary environmental issues, we need to adopt a new perspective, one which identifies obscured connections spanning further back in time, ranging across broader geographic scales, and transcending tidy demarcations between the human and natural worlds. This study has made an attempt in that direction, but many sprawling environmental histories remain to be chronicled.
